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reported that the ultra-diffuse dwarf galaxy NGC1052-DF2 lacks dark matter, and they claimed that this would-paradoxically-be problematic for modified gravity theories such as Milgromian dynamics (MOND) 2, 3 . However, NGC1052-DF2 is not isolated, so a valid prediction of its internal dynamics in MOND cannot be made without properly accounting for the external gravitational fields from neighbouring galaxies. Including this external field effect, following Haghi et al. 4 , shows that NGC1052-DF2 is consistent with MOND.
In any viable cosmological model, both primordial and tidal dwarf galaxies, which form in gas-rich tidal debris when galaxies interact, should exist. Within the standard dark-matter-based cosmological model, primordial dwarfs are dark-matter-dominated, whereas tidal dwarf galaxies contain very little (if any) dark matter 5 . In MOND-a classical potential theory of gravity, derivable from a Lagrangian with conserved energy, total momentum and angular momentum 2, 6 -the two types of dwarf galaxies cannot be distinguished. Until now, all known dwarf galaxies have shown similar dynamic behaviour, possibly implying falsification of the dark-matter models 7 . The discovery by van Dokkum et al.
1 of a galaxy lacking dark matter would thus constitute an important verification of the standard dark-matter cosmological model.
Given the density distribution of baryonic matter, ρ, the gravitational potential of Milgromian gravitation, φ, is determined by the generalized nonlinear Poisson equation
, where the function 2, 3 and G is Newton's universal constant of gravitation. An equation of this form has been used in investigations of classical models of quark dynamics and is therefore not without precedent in physics 6 . One implication of this equation is that the coupling strength of an object described by ρ depends on the position of another object, whereas its inertial mass is given only by its baryonic component. This breaking of the equivalence of the active gravitating and inertial mass of an object constitutes a prediction of a new physical phenomenon, which does not exist in standard gravitation models and may be visualized as the phantom dark-matter halo (incorporated in φ) being reduced in the presence of a sufficiently strong constant external field 9 . This may be related to the quantum vacuum 8 . A dwarf galaxy in the vicinity of a major galaxy may thus lose its phantom dark-matter halo and appear as a purely Newtonian system 3, 10, 11 . Following van Dokkum et al. 1 , we assume that NGC1052-DF2 is located at a distance of D = 20 Mpc from Earth in the NGC1052 group, has a globular cluster population with an effective radius of r e = 3.1 kpc (the stellar body has r e ≈ 2. , are coloured as indicated in the key. The measured value is shown as the long-dashed horizontal line. Our interpolation of the values given in table 1 of Haghi et al. 4 (equation (1) , as shown by the star in Fig. 1 . Thus, the estimate of the internal velocity dispersion of the globular cluster system of NGC1052-DF2 according to MOND is σ M,EF = 14 km s −1 for M NGC1052 ≈ 10
11
M  and D sep = 113 kpc (Fig. 1) , in agreement with the observed value within the 2σ confidence level. NGC1052-DF2 is thus consistent with an important MOND prediction.
For the external field to suppress the phantom dark-matter halo of NGC1052-DF2, this galaxy needs to be close to NGC1052. In van Dokkum et al. 1 , the distance of NGC1052-DF2 is estimated using the surface-brightness fluctuation method. The calculations performed here show that NGC1052-DF2 falsifies MOND if its distance from Earth is D > 18 Mpc and its physical separation from NGC1052 or any other massive galaxy is D sep > 300 kpc. In this case, the external field becomes negligible and the galaxy has too small velocity dispersion for its stellar mass in MOND. On the other hand, the observed apparent luminosity of the galaxy is
, so NGC1052-DF2 would be consistent with MOND at the 2σ confidence level if D < 13 Mpc, even if it were isolated. We note that the velocity dispersion predicted by Newtonian dynamics is also proportional to D 1/2 for a galaxy without dark matter. Future high-precision observations will ascertain the distance of NGC1052-DF2 and will constrain its gravitating mass using stellar velocities within NGC1052-DF2, instead of globular cluster velocities. As a word of caution, if this galaxy is not in virial equilibrium, then using the globular clusters as tracers for the mass may be unreliable, independently of the underlying cosmological model.
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